INTRODUCTION
Population aging associated to technological advancements in the current world has provided a change in the profile of patients who are admitted to Intensive Care Units (ICUs), increasing the need for the discussion on Palliative Care (PC) in these units (1) .
PC consists of the care promoted by a multidisciplinary team, which aims to improve the quality of life of the patient and their relatives in face of a life threatening disease, through the prevention and relief of suffering, early identification, impeccable assessment and treatment of pain and other physical, social, psychological and spiritual symptoms (2) .
Considering that PC is primarily aimed at promoting quality of life, it is imperative that the autonomy of the patient is preserved, that their symptoms are adequately controlled and that death occurs at the right time, also defined as orthothanasia. However, it should be noted that high technological environments such as ICUs (on many occasions) do not have the possibility of providing the restitution of life, but instead the prolongation of death, meaning dysthanasia (1) .
Therefore, identifying patients who will really benefit from intensive treatment becomes necessary, as well a discussion on care goals, and appropriate communication about the change from a curative/restorative therapeutic plan for preferential or exclusive palliative care (3) . Corroborating this statement, one study defines performing an interdisciplinary meeting with the relatives up to the fifth day of hospitalization of a patient with a high risk of death, in which the diagnosis and prognosis of the patient are evaluated, treatment goals are proposed, and the needs and preferences of the patients/family are identified, with the certification of their understanding regarding the information as part of a set of PC measures in ICUs (4) .
Some criteria have been defined for identifying patients with a high risk of dying in hospital environments. These criteria include age (5) and the answer to the "surprise question", which corresponds to the question proposed to the doctor who attends the patient of whether they would be surprised if the patient died within the next 6 months (6) .
Another criterion adopted as a factor of poor prognosis is the Palliative Performance Scale (PPS). This is a tool that allows for measuring the patient's functional status and it is based on five dimensions: ambulation, activity and extent of disease, self-care, intake, and level of consciousness. Its score varies from 0 to 100 in intervals of 10 points, and the higher the score, the better their performance (7) .
Frailty is characterized by loss of physiological and cognitive reserves that confers vulnerability to adverse events, and it is often detected in critical patients aged 50 years or older (8) (9) .
Other important factors in both defining a poor prognosis for the critically ill patient and for the quality of life after ICU discharge are age, the severity of underlying diseases, length of stay in the ICU and in the hospital, and prolonged organ failure (10) .
It should be noted that PC is increasingly accepted as an essential component of comprehensive care for critically ill patients, regardless of the diagnosis or prognosis. Such care can also help prepare and support patients and families for the challenges during and after discharge from the ICU, requiring a complex approach that aims to meet all dimensions of being cared for (11) (12) (13) .
Added to this is the fact that health professionals who work in caring for end-of-life patients feel unprepared for an adequate palliative approach, and there should be better communication and elucidation of the patients eligible for PC (14) .
In this sense, it is important to identify the characteristics of patients who die in the ICU and those who are discharged from the hospital, as well as the factors predicting death in the ICU. It can be inferred that this identification will provide that PC is adequately proposed to critical patients, preferably to those with a high risk of death, and without prolonging death of these patients, which will avoid their suffering and of their family members (15) .
In view of the above, this study aims to identify predictors of death in the ICU and to relate eligible patients for preferential PC.
METHOD
This is a prospective cohort quantitative study approved by the Human Research Ethics Committee under number 959.555/2015 and CAAE 36643714.1.0000.0118, in accordance with Resolution 466/12 of the National Health Council. The relative or person in charge of the patient admitted to the ICU authorized the data collection from the medical record after signing the clear and Informed Consent Form.
The study included all patients aged 18 years or more who were admitted to the ICU of the University Hospital of the Universidade Federal de Santa Catarina, Florianópolis/ SC, Brazil for a period longer than 24 hours, so that the researchers could follow the evolution of the critical illness of these patients until hospital discharge. Exclusion criteria were patients admitted to the ICU without family members present who could agree to their participation.
A survey on how many patients were admitted to the ICU of the present study in the previous year was carried out in order to calculate the population. Regarding this, 289 patients were hospitalized over 1 year, and 139 over 6 months. Thus, the required sample size for the study was calculated based on this. For the sample number, a calculation of finite population with a confidence level of 1.96 (95% confidence interval) and a tolerable error of five percentage points was adopted. According to these parameters, the minimum sample size calculated was 152 patients (16) . Data were then collected in the period between March and October 2015 in order to reach this minimum number in the sample, thereby reaching 170 patients who met the inclusion criteria.
The analyzed sample was then subdivided into two groups to analyze the predictors of death in the ICU: G1 (patients who died) and G2 (patients who were discharged). First, we compared the clinical-demographic profile of patients who died with those who were discharged from the hospital. The impact of the predictors was subsequently analyzed with the death outcome.
Demographic (gender, age, origin) and clinical data (functionality, frailty, life-threatening conditions, severity, progression and length of stay in the ICU and hospital) were collected from the medical records in order to identify the profile of the patients and the predictive factors that could influence the evolution of the critical disease.
The functionality level of patients was evaluated according to the PPS Scale, elaborated with criteria related to the previous functionality of the patient 30 days prior to ICU admission, and whose information was obtained from the patient's family members. Values equal to or below 60 were used to classify the patient with low functionality as cut-off points for the value of this variable (17) .
For this study, patients with a score ≥5 according to the Clinical Frailty Scale were considered as frail. This information was obtained from the patient's family members (18) .
Patients with previous diagnosis of congestive heart failure (CHF), chronic obstructive pulmonary disease (COPD), cirrhosis with Child-Pugh C, chronic renal failure, cerebral vascular disease with functional dependence, feeding difficulty and/or the presence of advanced malignant neoplasia were considered as life-threatening conditions (19) .
The severity of the acute disease was verified according to the Simplified Acute Physiology Score (SAPS III), collected from the patient's medical chart.
Regarding patients' evolution in the ICU, the presence of two or more organ failure for over 5 days, the need for unscheduled dialysis, the presence of delirium and death/ hospital discharge outcomes were collected from the medical records. Regarding episodes of delirium, data recorded by the attending physician on the medical records were collected.
The "surprise question" (would you be surprised if this patient died in the next 6 months?) was asked to the intensivist physician 24 hours after the patient's hospitalization. This is considered an effective and feasible tool to predict mortality in the 6-month period among ICU patients (20) .
The data obtained were inserted into a spreadsheet with the help of Excel® 2007 software. Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS), version 20.0, in two stages. In the first stage, the t-test for numerical variables and the Chi-Square test (χ 2 ) for categorical variables were used. The Kolmogorov-Smirnov normality test was performed for the t-test. In the second stage, Pearson's χ 2 test was applied to evaluate the association between the explanatory variables. Next, the Poisson regression analysis was performed to evaluate the prevalence ratio of the variables whose p values were less than 0.05. Finally, adjusted regression analysis was performed by the input of the explanatory variables using the hierarchical model. A level of significance of 0.05 was considered for all calculations.
RESULTS
This study had a population composed of 244 individuals who were admitted to the ICU at the university hospital (UH) between March and October 2015, of whom 170 remained hospitalized for more than 24 hours and constituted the study sample. The mortality rate of the sample studied was 29%, meaning that 50 patients died in the hospital, comprising G1. Of these, 35 died in the ICU and 15 in the nursing wards. One hundred and twenty patients (120) were discharged and thus comprised G2.
The clinical and demographic characteristics of the patients studied are shown in Table 1 . We emphasize that the patients who died were older, stayed longer in the ICU, presented a higher SAPS, lower functionality according to the PPS and were frailer. These results were statistically significant (p<0.05). Table 2 shows the association between the predictive factors related to patient admission, the underlying diseases and the clinical evolution with death outcome. In relation to the "surprise question", it should be noted that the response was negative (I would not be surprised) for 89 patients (52.4%). Of these, 41 responses were negative for G1 (46.06%) and 48 (53.93%) for G2 (p <0.001). Table 2 shows that nine of the variables tested had a significant association with the death outcome: age greater than 60 years, PPS below 60, frailty scale greater than 5, negative "surprise question", patients with congestive heart failure, chronic kidney disease, acute non-traumatic neurological insult, hospitalization time in the ICU greater than 5 days and patients with failure of more than two organs for more than 5 days. These variables were positively associated with death and statistically significant, and were analyzed using linear and multivariate regression analysis, aiming to detect which predictive factors were more strongly associated with death.
A new analysis was subsequently performed using hierarchical adjusted analysis (Table 3) , which according to the Prevalence Ratio (PR) and the Confidence Interval (CI) at 95% allowed for determining that the two variables more strongly related to death were the failure of two or more organs for more than 5 days and the doctor's negative response to the "surprise question". 
DISCUSSION
It was found that patients who died in the ICU were older, frailer, had less functionality and remained hospitalized longer in this unit with multiple organ failure, thus corroborating other studies (21) (22) , and evidenced a good relation between the possibility of death outcome through the negative response to the "surprise question". The more closely related diseases to death were kidney disease, acute non-traumatic neurological insult (stroke and coma after cardiac arrest) and CHF. In view of these results, it could be inferred that patients with the indicated profile would benefit from an introduction of preferential PC in the ICU.
With regard to predictive criteria at admission in this study, age greater than 60 years, low functionality (PPS <60) and the presence of frailty (³5) were significantly related to the higher mortality rate. Studies show that advanced age is directly related to the increase in death and low functionality after ICU discharge, although there is no single factor influencing decisions. This generates discussion about the real benefit of intensive care for very elderly patients. A Canadian study of 1,670 patients aged 80 years or older showed that one-third of these patients died in hospital receiving aggressive interventions, even after a prolonged ICU stay (23) .
Another fact worth mentioning is that elderly (over 65) and fragile patients are more likely to die in the ICU (24) . Although the age group of the study population in the present study did not correspond to the elderly (mean age of 57 years), the group of patients aged 60 years or older had a significantly higher mortality rate than the total mortality rate of the study (37% versus 29%). The reality pointed out in the literature generates the discussion about dysthanasia and therapeutic futility, and brings forth the growing need for implementing PC in general hospitals, and more specifically in the ICUs.
It was found that frailty was identified in 53% of the patients and was significantly related to death. Thus, this factor in critical care settings can be a predictor of death and allow shared decision-making, in addition to identifying vulnerable subgroups with specific needs that may benefit from preferential PC (25) .
Although the use of PPS for evaluating the functionality and predictor of death in chronic degenerative diseases has increased, this is still an uncommon method in the ICU. In this investigation, patients who died had significantly lower levels of PPS than patients who were discharged from hospital (61.6 versus 71.2), and the mortality rate of patients with PPS levels £60 was 41% regardless of age, while that of the general population was 29%. Higher rates were found in a study with 466 patients admitted to hospice and without neoplastic disease. In these patients, the 6-month mortality for the three categories of PPS was 96% for PPS with scores between 10 and 20; 89% for PPS with scores of 30 to 40; and 81% for PPS scores greater than or equal to 50 (26) .
In the present study, the underlying diseases detected in more than half of the patients were CHF (n=50, 29.4%) and non-traumatic neurological insult (n=52; 30.6%). These diseases had a significant association with death, as well as the presence of chronic kidney disease (n=21).
Regarding neurocritical care, mortality rates, including intracerebral hemorrhage and anoxic brain injury, were above 50%, and many patients never recovered functional independence and often experienced significant cognitive loss and deterioration in quality of life. For these reasons, CP is a determining component of high quality care for neurocritical patients (27) .
Other chronic degenerative diseases tested such as patients with COPD, chronic liver disease, neoplasms and HIV (n=61) showed no significant association with death outcome. This condition may have occurred due to the small number of patients affected by each of these diseases depending on the characteristics of the hospital and of the studied ICU.
With regard to the predictive evaluation of death of patients undergoing intensive treatment, SAPS is a validated score as an in-hospital mortality discriminator (28) . The results of this study confirm this statement. Also, regarding the evolution during hospitalization in ICU, it was detected that a hospitalization time greater than 5 days and the failure of more than two organs for more than 5 days significantly influenced the mortality of the evaluated patients. However, no significant association between episodes of delirium and need for tracheostomy or dialysis and patient death was found. These findings may be due to the small number of patients who presented these complications. Moreover, the diagnosis of delirium was not performed by validated scales for this purpose, but rather by the clinical evaluation of the intensivist physician, which may have generated bias.
It was evidenced that the two factors more strongly related to death outcome were the failure of more than two organs for more than 5 days and the doctor's prediction (to the "surprise question"), with p=0.001 and p=0.009, respectively. Regarding the "surprise question", a study with 500 patients admitted to ICU showed that the 6-month mortality rate was 36% in total, 62.2% for the "No" group, and 12.2% for the "Yes" group. In the present study, because they had not followed the patients for a period of 6 months, intensivist physicians may have been less successful in responding to the "surprise question".
Regarding organ dysfunction or failure, a study evaluated patients with multiple organ dysfunction after 24 hours of ICU admission and 1 year later found that mortality was 52.9% at 1 year. The factors that influenced hospital mortality were advanced age and generally decreased functional status, with both factors being non-modifiable. After discharge, the general functional status remained diminished along with re-hospitalizations (29) .
One of the limitations of this investigation is the lack of follow-up of the patients in the study for a minimum period of 6 months after discharge which may constitute a study bias, as the death rate of patients who were discharged from ICU could be higher, and the "surprise question" could have presented even greater correct prediction. Another limitation was that imposed by the profile of patients attended in the ICU of the hospital due to the intensive care structure of the city, which directs patients to certain institutions according to underlying diseases, so the distribution of patients is probably not representative of intensive care patients in the city and region. Among the strengths of the study, we can highlight the sample which, although not representative of the city and region, was greater than that predicted by the sample calculation, and the use of validated instruments that address several aspects of patients hospitalized in ICU.
CONCLUSION
The results found in this study allow us to affirm that the causes of higher mortality incidence in critically ill patients are related to: the patient's clinical condition (age greater than 60 years, low functionality, presence of frailty, subjective assessment of the attending physician through the "surprise question"); the underlying diseases (CHF, chronic kidney disease and acute non-traumatic neurological insult); the severity of the acute disease (SAPS); and the evolution of the critical illness (ICU hospitalization time greater than 5 days and failure of more than two organs for more than 5 days). The two more strongly related factors to the ICU patient death outcome were failure of more than two organs for more than 5 days and the subjective evaluation by the intensivist physician.
The results suggest that there are a number of patients who are admitted to the ICU who would require palliative evaluation and approach from the moment of their admission in order to establish therapeutic limits, and to avoid providing false hope to the family and the team that attends the patient. Therefore, we expect that this study will contribute to professional reflection on the need for more scientific bases in decision-making regarding patients' eligibility for PC.
